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(57)Abstract: 

PURPOSE: To improve the durability by preventing the 
drop of adhesion between a cord and rubber caused by 
the bite into a carcass plier cord of the inner liner of a tire 
and improving the irregularization of the inner face of the 
tire. 

CONSTITUTION: A pneumatic tire 1 is equipped with a 
carcass layer 3 consisting of a tread and at least a layer 
of carcass ply 3\ and an inner liner 6 provided on the 
inside of the tire, and between the carcass layer 3 and 
the inner liner 6 is arranged an insulation rubber layer G 
consisting of 100 pts.wt. of njbber where 3-20 pts.wt. of 
trans. 1.4 polyisopropylene rubber and 80-97 pts.wt. of 
other diene rubber are mixed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the radial-ply tire containing air which 
inserted and used between the carcass layer and the inner liner about the radial -ply tire containing air, 
and improved the contact interface of a carcass layer and an inner liner. 
[0002] 

[Description of the Prior Art] In order to prevent the fall of the internal pressure by the pressure air filled 
up with the internal pressure of a tire penetrating a rubber layer in an automobile tire, especially a 
tubeless tire conventionally, the thin layer rubber of non-permeabiUty is prepared in the inside which 
touches direct air in the inside of a tire as the so-called inner liner, and, as for this thin layer rubber, 
inside, it is common that the isobutylene isoprene rubber by which air permeability is mainly made the 
low is used. As a function of this inner liner, if it is in another side and a tire with a tube, while it is 
prevention of air permeability Uke the above, and protecting a tube, it is the point which must be good 
also about an adhesive property with the rubber layer which adjoins an inner Uner fijrther. 
[0003] the so-called green tire formed combining the tire component such whose an inner liner rubber 
sheet is not vulcanized [ other ] ~ the time of vulcanization ~ setting ~ the internal pressure of the inside 
to the bladder for vulcanization ~ vulcanization ~ public funds — vulcanization fabrication is carried 
out, being pushed against a type inside 
[0004] 

[Problem(s) to be Solved by the Invention] however, good, when [ required ] lowering air permeability 
in order to mainly use isobutylene isoprene rubber into feed ingredient as aforementioned, if it is in the 
conventional inner liner for automobile tires ~ taking ~ the loadings of isobutylene isoprene rubber ~ 
not increasing ~ it does not obtain but it is known well that there is an interrelation that an adhesive 
property with the rubber which adjoins an inner liner as the result falls 

[0005] Moreover, it is common to use halogenation isobutylene isoprene rubber in a combination system 
with the rubber of independent or others as this isobutylene isoprene rubber. That is, with the tubeless 
tire, it is lined in the inner liner which consists of this isobutylene-isoprene-rubber layer, and, also in the 
case of the tire with a tube, is lined in the inner liner for tube protection. 

[0006] by the way, the green tire which these inner liners stuck the non-vulcanized rubber sheet for inner 
Uners on the tire inside inside in the shape of a cylinder, made it it, and was fabricated under the 
combination of the tire component which is not vulcanized [ other ], for example, a carcass layer etc., ~ 
the vulcanization at the time of vulcanization ~ metal mold ~ inside ~ setting - the expansion pressure 
of the inside to the bladder for vulcanization - metal mold ~ being pressed inside strongly, 
vulcanization advances and is fabricated An inner liner will be softened by the curing temperature, and it 
will be extended in the direction of a tire radial, and will eat between carcass ply codes, and the 
thickness becomes in this case, less uniform. After this vulcanizing, the distance between a carcass ply 
code and an inner liner approaches, and it sets after real ** (after a run). The adhesion state of rubber 
and a carcass ply code was checked, and also occasionally irregularity arose in the tire inside at eye it 
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backlash, and this became a cause, and during the tire run, ablation between an inner liner and contiguity 
rubber becomes easy to occur, and it had become a********** incentive about the injury on a tire 
inside. Then, although the attempt for preventing the adhesive fall of a carcass ply code and irregularity- 
ization of an inside by inserting a middle rubber layer independently or thickening the topping rubber 
gage of a carcass layer was also made to between a carcass layer and an inner liner as this 
countermeasure In these days which is tackling the strong request of the cost cut by lightweight-izing 
and material curtailment of a tire, thickening-ization of this rubber layer had the request of a rise of the 
tension modulus of the rubber at the time of un- vulcanizing from the need of moving against this, and it 
not being allowed, therefore making the above-mentioned rubber layer thinner. Furthermore, a low and 
air permeability not only serve as [ the loadings of the isobutylene isoprene rubber blended with the 
inner liner ] size, but in the large-sized tire, the inner liner heat-hardened by generation of heat of the 
rubber of the tire under run, it disappeared, the rubber crack by incurvation tended to induce rubber 
elasticity, and it had become the incentive of an inside injury. 

[0007] Then, this artificer is going to improve the fault which the inner liner which made the above- 
mentioned isobutylene isoprene rubber the subject has. The result which added examination about inner 
liner each composition, and examined the quahty of the material etc. wholeheartedly also about the 
mediation practical use to the rubber interlayer of other rubber quality of the materials. It is a 
transformer 1.4 as the 3rd interlayer for improving combination of both the properties of the prevention 
and the adhesive grant of air permeability of an inner liner, i.e., bottom insulation rubber of a ply. It 
came to carry out the knowledge of the fact that a polyisoprene rubber is effective. 
[0008] In this way, it was made based on the above-mentioned knowledge, and this invention is a 
transformer 1 .4 between a carcass layer and an inner liner. Let it be the purpose to carry out prevention 
improvement of an adhesive fall with the code and rubber by eat lump to the carcass ply code of an inner 
liner, and the irregularity -izing of a tire inside, and to raise endurance by arranging the rubber layer 
containing a polyisoprene rubber. 
[0009] 

[Means for Solving the Problem] Namely, the feature of the radial-ply tire containing air of this 
invention that suits the above-mentioned purpose In the radial-ply tire containing air which has the inner 
liner prepared in the tire inside side of the carcass layer which consists of a carcass ply of at least one 
layer, and this carcass layer Between the aforementioned carcass layer and an inner liner, it is a 
transformer 1.4. It is the composition which arranged the insulation rubber layer which consists a 
polyisoprene rubber of the rubber part 100 weight section which blended 80 - 97 weight section in 3 - 20 
weight section and other diene system rubber. And transformer 1.4 in the above The loadings to the 
diene system rubber of a polyisoprene rubber are a range with most suitable 5-15 weight section to the 
rubber part 100 weight section. Moreover, the carcass ply code which constitutes the carcass layer in this 
invention consists of organic fiber codes, such as a steel cod e or nylon, and an aramid, and the carcass ^ 
layer consists of carcass plies of at least one layer. It sets to this invention and is a transformer 1.4. A 
polyisoprene rubber is a transformer. -1.4 A joint content is the polyisoprene rubber contained at least 
90%, and the moduli of an unvulcanized rubber run short at less than 90%. 

[0010] And it is the above-mentioned transformer 1,4 to the rubber part 100 weight section. By the case 
of under 3 weight sections, the loadings are insufficient in a polyisoprene rubber, and the insulation 
effect which is the above-mentioned purpose is inadequate. Moreover, fatigue resistance will fall in the 
case where 20 weight sections are exceeded. Then, 5-15 weight section is the optimal. And-as die ne 
system rubb e r which constitutes a part for the rubber of an insulation r ^i hher l^^ y^r, natural rubber 
common , in addition can use a styrene butadiene rubber a pol vbutadiene rubb er_ a pol visoprene rubber , 
etc. 
[0011] 

[Function] Between a carcass layer and an inner liner It is a transformer 1.4 to the rubber part 100 
weight section. Since the insulation rubber layer with which 80-97 weight section is blended and which 
the tension modulus at the time of un-vulcanizing becomes from a high rubber layer about a 
polyisoprene rubber in 3 - 20 w eight section and other diene system rubber was arranged The thickness 
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reduction of the carcass layer in the conventional technology and the middle rubber layer which was 
being arranged as a buffer protective layer between the inner liners of isobutylene-isoprene-rubber 
combination is attained, and lightweight-ization of a tire can do it. And transformer 1.4 A polyisoprene 
rubber Insulation, That is, it becomes smooth, without preventing generating of the irregularity of a tire 
inside and an isobutylene-isoprene-rubber compound layer eating in a carcass ply code, since it 
functions as a press insulator, and the tire failure under run is mitigated, 
[0012] 

[Example] Although this invention is explained hereafter, referring to the drawing of an example, that it 
is not what is limited to this does not need to say this invention. 

[0013] In the radial -ply tire 1 containing air shown in drawing 1 , the belt ply 4 of four layers is formed 
in the upper surface of the carcass layer 3 which consists of carcass ply of at least one layer 3', and the 
surroundings of the bead core 5 are surrounded outside from the inside of a tire, it is turned up by the 
both ends of the carcass layer 3 at a tread 2, and termination is carried out to the so-called turn rise 
structure. And as shown in drawing 1 and 2, it is prolonged in the shoulder section 8 which an inner 
hner 6 sticks on the superficies inside [ tire ] this carcass layer 3 inside, and it is made them on both 
sides of topping rubber layer 3 G of the carcass layer 3, and the sidewall 7 rubber layer is prepared 
outside, and leads to a tread 2. At the radial-ply tire containing air in this invention, it is a transformer 
1 .4 to diene system rubber between the above-mentioned carcass layer 3 and an inner liner 6. It is the 
feature to arrange the insulation rubber layer G which blended the polyisoprene rubber. As shown in 
drawing 1 and drawing 2 at the time of green tire fabrication, there is this insulation rubber layer G in 
the middle of the carcass layer 3 and an inner liner 6, and a laminating is carried out, as it is surrounded 
and turned up and it carries out termination of the surroundings of both the bead core 5 like the carcass 
layer 3. And mutual adhesion with topping rubber layer 3G, and the insulation rubber layer G and inner 
liner 6 of this carcass layer 3 is completely pasted up with vulcanization, 

[0014] Next, the tire of the following [ tire ] conventionally was made as an experiment with the tire 
concerning this invention, respectively, and it examined about each tire. 
[0015] 1) a sample offering tire ~ five sorts of tires shown in the next table 1 were made as an 
experiment Each tire made the tubeless tire fo r truck bus es (size is 1 1R22.5) as an experiment. In 
addition, the thickaes&>aLan i nsulation rubber laye r js^^mm It carried out. 

[0016] 2)lELetirneofatesnn^^ - the sheet of 3mm thickness 

was created at the roll temperature of 50 degrees C with a 6 inch roll, this sheet was pierced in the JIS 
No. 1 dumbbell, and it measured in a part for lOOmm/in tension speed On the basis of the example 1 of 
comparison given in Table 1, the result set the value to 100 and indicated by the index (green strength 
size like numerical size). 

- Fatigue resistance; the incurvation examination was performed based on JISK6301. It indicated by the 
index on the basis of the example 1 of comparison similarly, having used the value as 100 (more nearly 
numerical size is good). 

- Distance of (a); as shown in drawing 3 , the grade of the irregularity of the insulation rubber layer 
which starts this invention after vulcanization (new article tire) was measured. That is, a equivalent to 
the distance from the pars basilaris ossis occipitalis of the concavo-convex section which the inner liner 
and insulation rubber in the shoulder section 8 contact, and forms the concavo-convex section to 
Yamabe*s height is measured, and it is a transformer 1.4. It indicated by the index, having used as 100 
the case where it was the example 1 of comparison which did not blend a polyisoprene rubber (more 
nearly numerical smallness is good). 

Following margin [0017] 
[Table 1] 
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[0018] 

notes 1) Transformer 1.4 Basic combination of a polyisoprene rubber; 

A part for rubber 100 weight sections ^^^Wacl^O aroma tick oil 2 old ** 6purified protein derivative 
(*) One zinc white 5 stearin acid Two vulcanization accelerators CBS (**) 1 sulfur 5 [0019] notes 2) 
Transformer L4 Polyisoprene rubber; Kuraray TP 301 (transformer- 1.4 joint content; 98%) (Kuraray 



Co., Ltd. make) 



* N(1.3 dimethyl butyl) N' -phenyl -P-phenylenediamine ** N-cyclohexyl-2-benzothiazolylsulfenamide 
[0020] As shown in Table 1, with rlre~trre"cjr' this invention shown in examples 1 and 2 It compares with 
the examples 1 and 2 of comparison in 100% modulus at the time of un-vulcanizing. Green strength, 
Namely, the modulus of an unvulcanized rubber is size and the eat lump by the carcass ply code of the 
inner liner rubber by the bladder expansion pressure at the time of vulcanization is received. It is shown 
that the insulation rubber layer has prevented well as a buffer coat, and it also sets to measurement of the 
distance of a. It is shown that the grade which an inner liner 6 eats among ply code 3C of the carcass 
layer 3, and the contact surface consists irregularity-Uke of was also well controllable as compared with 
the examples 1 and 2 of comparison. However, although fatigue resistance is falling a little, it is a small 
value. Moreover, although it is the point of 100% modulus and the distance of a at the time of un- 
vulcanizing and being excelled in the example 3 of comparison, it is a transformer 1.4 in this case. The 
loadings of a polyisoprene rubber become excessive and fatigue resistance is bad. 
[0021] 

[Effect of the Invention] Like the radial -ply tire containing air of this invention Since the 
insulation rubber layer was arranged and a kind of insulating layer was formed between the carcass layer 
and the inner liner between the carcass layer and the inner liner Mitigation of irregularity -izing of the 
tire inside which an inner liner consumes and generates to between carcass ply codes by the turgor of an 
inner bladder the vulcanization in the vulcanization process of a tire etc. ~ metal mold ~ Generating of 
the crack under tire run which originates in this at the same time it is prevented etc. is prevented. 
Furthermore, since it is possible to cut down the middle rubber layer between the topping rubber layer of 
a carcass layer, and an inner liner and a carcass layer with the formation of on-the-strength increase of 
an unvulcanized rubber While making thickness of the whole thinner, being able to carry out the thing 
of it and, achieving rationalization of lightweight-izing of a tire, and a process as a result, improvement 
in the endurance of a tire can be aimed at. 
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